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(57) ABSTRACT

To provide a content delivery system, a content delivery
server, an information processing terminal, a content delivery
program and a content delivery method with which content
can be delivered appropriately while accommodating varia-
tions in resource conditions. A content server receives a deliv-
ery request from an information processing terminal and a
resource condition of that terminal, modifies content corre-
sponding to the delivery request in accordance with the
resource condition, and delivers the content . The information
processing terminal extracts the resource condition, transmits
the resource condition and/or a content delivery request to the
content server, receives the content delivered from the content
server, and executes the content.

11 Claims, 7 Drawing Sheets

RESDURCGE CONDITION

QoS CONTROL INFORMATION

FEROENTAGE OF OPU USAGE

LESS THAN 104 DROP NO STREAMING DATA, EQUAL TO TR MDRE
THAN 1% AND LESS THAN 80%: DROP ONE FRAME PER EVERY FOUR
FRAMES, EQUAL TO OR MORE THAM 80%: DROP ONE FRAME PER EVERY
TWO FRAMES

SET CONTENT INFORMATION AMCUNT EQUAL TO FREE SPAGE

FREE SPAQE OF MEMORY

MULTIPLIED BY PREDETERMINED VALUE

FREE SPACE OF STQRAGE DEVICE

SET CONTENT INFORMATION AMOUNT TO BE DELIVERED SMALLER
THAN FREE SPAGE

SURFIGIAL DISTANGE

MULTIPLY CHARGE BY 1.2 PER 100KM

ALTITUDE (£.G. WHEN INFORMATION ON TOP OF
MOUNTAIN IS OBTAINED AT FOQT OF MOUNTAIN}

DOUBLE CHARGE PER KM

TIME (TIME REQUIRED FOR OBTAINING CONTENT)

10 VEN PER & MINUTES

WTILIZATION TiME ZONE

9:00-20:00: NURMAL CHARGE, 20:01-8:59 10% OFF

AGGESS CONDITION

MEMBER: 100 YEN PER CONTENT, NON-MEMBER: 300 YEN PER CONTENT)

FORWARDING OPTION

FORWARD CONTENT TO CERTAIN ADDRESS

GHANGE CHARGE IN AGCORDANCE WITH
CONDITION UPON QBTAINING CONTENT

1095 OFF DURING ADVERTISING CAMPAIGN, 5% OFF IF MULTIFLE
GONTENT ITEMS ARE BOUGHT AT ONE TIME




US 9,100,447 B2
Page 2

(56)

6,470,378

6,804,451

6,976,026

7,092,987

7,418,037
2002/0013812
2002/0100061
2002/0123336
2002/0184638
2003/0061333
2003/0110234
2003/0140159
2003/0217128
2004/0032860
2004/0057420
2004/0122872
2004/0153287

References Cited
U.S. PATENT DOCUMENTS

B1  10/2002 Tracton et al.

Bl* 10/2004 Koetal. ...

....... 386/291

B1* 12/2005 Getzingeretal. ................... 1
B2* 82006 Brittingham et al. ... 709/203
Bl* 82008 Nieetal. ... 375/240.03
Al*  1/2002 Kruegeretal. ... 709/203
Al 7/2002 Tsusuka et al.

Al* 9/2002 Kamada ....... 455/420
Al* 12/2002 Agnihotri et al. .. 725/89
Al* 3/2003 Deanetal. ... 709/223
Al* 6/2003 Eglietal. ... ... 709/217
Al* 7/2003 Campbell et al. ... 709/231
Al* 11/2003 Yanosy ... ... 709/223
Al*  2/2004 Mundra et al. ... 370/352
Al* 3/2004 Curcio etal. ... ... 370/352
Al* 6/2004 Pandyaetal. ................ 707/204
Al* 8/2004 Kirshenbaum et al. ....... 702/187

2004/0249942 Al  12/2004 Chatterjee et al.
2004/0260827 Al* 12/2004 Wang ......cccoovvviininnn.
2004/0261135 Al 12/2004 Cahnbley et al.

FOREIGN PATENT DOCUMENTS

JP 07-210510
JP 08-509847
JP 2000-148513
JP 2002-077229
JP 2002-083081
JP 2002-290944
JP 2002-268950
JP 2002-297496
JP 2002-366476
JP 2002-373176
JP 2003-125374
JP 2005-513876

* cited by examiner

A

A
A
A
A
A
A
A
A
A
A
A

8/1995
10/1996
5/2000
3/2002
3/2002
4/2002
9/2002
10/2002
12/2002
12/2002
4/2003
5/2005

709/231



Aug. 4, 2015 Sheet 1

U.S. Patent

of 7

FIG 7

0
19 3;3

US 9,100,447 B2

S—

ORAGE DEVICE

Senenr

oo,
3V e

WWPUY/
GUTRR
u?i ; }‘

~15

e
\\““\w‘ C

L
P AUTHENTICATION
{ & CORRNICATION
| L CONTROL WY N
\ A

MEMORY

opu 1 TERMINAL
-1 RESOURCES

- B

« RESOLUTION

. GTHER RESOURCE
CONDI TIONS

oS GONTROL MIDDLEWARE

o,

R

G




U.S. Patent Aug. 4, 2015 Sheet 2 of 7 US 9,100,447 B2

FI1G. 2

¥
BEST RESGURCE CONDITION .
UPON ACTIVATION (R b i
RESETTING OF TERMINAL

Ni
MEMORIZEAUPDATE _ G2
$ORST RESOURCE GONDITION =

{

i
S3
¥
Y e —
e BELIYERY REQUEST? o
*\N M‘.«w_,..-v""‘w
YER
EXECUTE DOWNLOADING LS4
OF DELIVERED DATA




U.S. Patent Aug. 4, 2015 Sheet 3 of 7 US 9,100,447 B2
Fl6 8
7,

{
|
v
UPLOAD TERMINAL RESOURCE
GONDH T ﬁi’%&: (BEST, BORST) 821
S IVERY RE@{%ES?
|

FARANMETERS FOR
CONTROLLING GQel RV
RESOURGE w;\

&23
T e - —
| e
i
l 525 $24
- - WODIFY DATA 1N
AD CONTROL PARAMETER ADCORDANGE WITH CONTROL
7O DATA TG BE DELIVERLD PARAMETER CONDITION
¥
DELIVER DATA ey
TO TERMINAL R




U.S. Patent Aug. 4, 2015 Sheet 4 of 7 US 9,100,447 B2

FIG 4

PAGRET Nood PACGKET Nook

(1) DESIGNATE PACKET NUNMBERS TO BE DOMNLOADED 1NIO TERMINAL OR
FACKET DROPPING CONDITION

() DOWNLOAD PACKETS THAT MEEY ABOVE CONDIYION (NTO TERMINAL



US 9,100,447 B2

Sheet S of 7

Aug. 4, 2015

U.S. Patent

JMLL A0 LY IHDO0E

HuY BRELT INBINGD

AL A A0 48 NDIYIWYD DNISILYEAGY DNRING ,m‘:x %L

AP LNGD DR b4
MM SONYOH0R0Y M ZUHYRHO JOkvH

1

sma 3. 3t

MOLLICGH “u w

SSHHCOY NIYIWED GL IREING

O R0

HNOLLID

MY A D

EMZLMOD B MN3A G

MO

AEINOD 0 HBEWIN

e

1L

WO BREDDY

240 401 85 B 1

07 EEYHD TYHEON O0Z-00E

GROZ ARLL

MOLIYETILD

SHLONIW B W M4 01

CINBIMOD

SNIMIVAED BG4 GadINDE

AL HEd ADUYHD HHEN0

{WIYLNDOW 40

AT o2 L NO ROLLYWEOAM

A00d LY

“r o)

NI LED
m MY S

S WY LNDOW

EFEN AR 4

WHO0L

Wi U1 AH BHEYHO ARELINR

FOMNYL

HATTYINS O3YEATEO 38 D4

AROOWY MOLL

AV BEH MYHL
O]

iprels «V,wu MOG L35

SOIAZG F0YRDAS

SR N e e

HYW A fmw &Em S

VB 3844 OLTIWRDE LNOD

AR
i\:: sﬁ& b

AL
%wa.mm

MRS 40 30VdE 2R

AHEAS A5 BV NG OV 40 m

B
3

fondu)

4 AMEAT M nmasu‘w SO
WO U0 0L TPTHDE YAV ,M.S

SENYEL GRAL

‘w, A0 HO DL YOS SIS

YL S8BT OY %01 MYHL

Wyrl 8587

WG R
FHLS UM SO HOL

NOLLYPRIGANE T30

HINGE 880

5914




Sheet 6 of 7 US 9,100,447 B2

U.S. Patent Aug. 4, 2015

F1G. 6

[t
ig 4‘
] \STORAGE DEVIGE

_—
| CONTERT
s DATA _—
NRUT/

Qi CPVERSRIIRE o

: QUTRUY
U T

INEY j§§
;{“ o 15

z'} :'} i
PAF A S -
o —a

147

AUTHERTY S

&: GATION 1 R Bl

{ ? H w;éé’sﬁi NICATION

; ; CUONTROL UNIY N
S

{3 TR ¥ :
£ S S
Bl ~ p T e,
.,w‘""'mﬂw 3 \\"\\_\&\\ e \‘, T R
o LN e
- ; e N
e
¥ TN,
N B
X e e
e S ——— LY T e
T 2y ™
i S ~ Vg cmnn
e et e B enmnaan e
~.

~g GPY

{ | el Ry

RUEREE

R RESQURCE
TTIONS

ESEGE
EE
M

;i

c‘“‘w"o‘}ﬁ:’
t“::!f"i‘?"‘i"*"'s

18

Qo8 CONTROL MIDDLEWARE e 18

08




U.S. Patent

Aug. 4, 2015

Sheet 7 of 7

H(‘ 7

..n.\\

DETFCT DELIVERY REQU
{ON CENTER &DR)

¥

{DENTIRY
ADDRESS

SEND RESOQURCE EXTRACY
FROGRAM FOR Gof GONIR

al

s¥\§~

E

™

T aﬂsmmi e
o oF

CHARGING:

[?E

\4

- %a“??@"ﬁﬁi F e

e,

. OF CHARGING

DELETE CHARGING
? ‘i}"? AMDY

e\eﬁ

STOP DELIVERY

SAME AS FLOW N
EMBODTMENT 1

US 9,100,447 B2

{

k%
[
a3
b

{
¢
&5
FAS

U CONFIRMATION

N USER
FERMINAL



US 9,100,447 B2

1
CONTENT DELIVERY SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This is a continuation of application Ser. No. 11/274,092
filed Nov. 16, 2005, which is a continuation of Application
PCT/IP2004/009291, filed on Jun. 24,2004, the contents of
which are herein wholly incorporated by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a technology for delivering
content via a network.

Conventionally, content (i.e. electronic data such as a com-
puter program, a motion picture file, a web page (i.e. a file in
the form of HTML etc.) or e-mail) received by a terminal is
designed to operate under a resource condition that has been
determined in advance.

For example, when motion picture streaming data is to be
delivered via a network for reproduction on a terminal, such
data that matches the communication speed and the process-
ing power of the terminal is delivered.

Specifically, if the communication speed is high, high
image quality data with a low compression ratio is delivered,
while if the communication speed is low, low image quality
data with a high compression ratio is delivered.

In view of the above, in the case that a content server is
required to accommodate multiple resource conditions, it is
necessary for the content server to store plural types of data of
the same content corresponding to the respective resource
conditions.

On the other hand, with development of multifunction of
information processing terminals, a task of reproducing the
content is sometimes executed in parallel with other tasks.

In that case, the resource condition sometimes varies in
accordance with the priority of each task assigned to the CPU.

SUMMARY OF THE INVENTION
Disclosure of Invention

As described above, in the case that adaptation to multiple
resource conditions is required, there is the problem that it is
necessary to store multiple types of data of the same content
in adaptation to the respective resource conditions. Therefore,
the storage capacity required for the content increases in
proportion to the number of the resource conditions, and the
equipment expense increases enormously.

In addition, if multiple types of data for the respective
resource conditions are to be stored, many designing pro-
cesses for accommodating the respective resource conditions
are required upon designing the content. Therefore, when a
new terminal becomes available, it takes a significant time to
prepare content that accommodates the resource condition of
that terminal. Such a time lag has been a great problem in the
business.

Furthermore, in the case of a terminal, such as a terminal
that performs multiple tasks in parallel or a mobile terminal,
in which a resource condition such as the processing power or
the communication speed varies dynamically, even if an item
(picked up from the content that have been prepared in
advance as described above) that matches the resource con-
dition is delivered, the resource condition can vary before the
delivery is completed. This invites the problem that the deliv-
ery quality or the quality of service (QoS) cannot be assured.
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The present invention has been made in view of the above-
described problems of conventional arts. An object of the
invention is to enables appropriate content delivery in adap-
tation with changes in resource conditions.

In order to solve the above-described problems, the present

invention adopts the following means.
A content delivery system according to the present invention
comprises a content server and an information processing
terminal that are connected via a network, wherein said con-
tent server includes:

receiving means receiving a delivery request from the
information processing terminal and a resource condition of
that terminal,

modification means modifying content corresponding to
said delivery request in accordance with said resource condi-
tion; and

delivery means delivering said content, and said informa-
tion processing terminal includes:
extraction means extracting the resource condition;

transmitting means transmitting said resource condition
and/or a content delivery request to the content server;

receiving means receiving the content delivered from the
content server; and

execution means executing said content.

A content delivery server according to the present inven-
tion comprises:

receiving means receiving a delivery request from the
information processing terminal and a resource condition of
that terminal,

modification means modifying content corresponding to
said delivery request in accordance with said resource condi-
tion; and

delivery means delivering the content.

The above-described content delivery server may further
comprise generation means generating QoS control informa-
tion based on the resource condition received from said infor-
mation processing terminal, wherein said modification means
may add said QoS control information to said content, and
said delivery means may deliver the content to which the QoS
control information has been added.

The above-described content delivery server may further
comprise:

detection means detecting whether or not a QoS control
program is stored in said information processing terminal;
and

program sending means sending the QoS control program
to said information processing terminal if it is found as a
result of said detection that the QoS control program is not
stored in the information processing terminal.

An information processing terminal according to the
present invention comprises:
extraction means extracting a resource condition;

transmitting means transmitting said resource condition
and/or a content delivery request to a content server;

receiving means receiving content delivered from the con-
tent server; and

execution means executing said content.

In the above-described information processing terminal,
said receiving means may receive content to which QoS con-
trol information is added, and said execution means may
execute said content based on said QoS control information.

A content delivery program according to the present inven-
tion causes a content server to execute the steps of:

receiving a delivery request from an information process-
ing terminal and a resource condition of that terminal;
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modifying content corresponding to said delivery request
in accordance with said resource condition; and

delivering the content.

The above-described content delivery program may further
comprise the steps of:

detecting whether or not a QoS control program is stored in
said information processing terminal;

delivering, if it is found as a result of said detection that the
QoS control program is not stored in the information process-
ing terminal, the QoS control program that causes said infor-
mation processing terminal to execute a step of extracting the
resource condition, a step of transmitting said resource con-
dition to the content server, a step of receiving the content
delivered from the content server and step of executing said
content.

The above-described content delivery program may further
comprise a step of generating QoS control information based
on the resource condition received from said information
processing terminal, wherein said QoS control information
may be added to said content in said step of modifying con-
tent, and the content to which said QoS control information
has been added may be delivered in said step of delivering
content.

In the above-described content delivery program may fur-
ther comprise the step of:

detecting whether or not the QoS control program is stored
in said information processing terminal; and

sending the QoS control program to said information pro-
cessing terminal, if it is found as a result of said detection that
the QoS control program is not stored in the information
processing terminal.

A content delivery method according to the present invent
ion implemented by a content server and an infatuation pro-
cessing terminal that are connected via a network, wherein
said content server executing the steps of:

receiving a delivery request from the information process-

ing terminal and a resource condition of that terminal;
modifying content corresponding to said delivery request
in accordance with said resource condition; and

delivering said content, and

said information processing terminal executing the steps
of:

extracting the resource condition;

transmitting said resource condition and/or a content deliv-
ery request to the content server;

receiving the content delivered from said content server;
and

executing said content.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a diagram showing the basic structure of a content
delivery system according to embodiment 1.

FIG. 2 is a chart illustrating steps executed by an informa-
tion processing terminal.

FIG. 3 a chart illustrating steps executed by a content
server.

FIG. 4 illustrates packet numbers or a packet dropping
condition.

FIG. 5 illustrates a control table.

FIG. 6 is a diagram showing the basic structure of a content
delivery system according to embodiment 2.

FIG. 7 is a chart illustrating a content delivery method
according to embodiment 2.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Inthe following, embodiments of the present invention will
be described with reference to the accompanying drawings.
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4

<Embodiment 1>

FIG.1 is a diagram showing the basic structure of a content
delivery system according to embodiment 1 that exemplifies
the present invention.

This content delivery system includes a content server 1
and an information processing terminal 2 that are connected
via a network N such as the Internet. Although one content
server 1 and one information processing terminal 2 are illus-
trated in FIG. 1 for the sake of simplicity, a plurality of content
servers and a plurality of information processing terminals
may be connected.

§1 Content Server 1

The content server 1 is a general computer equipped with a
processing unit including a CPU (central processing unit) and
a main memory etc., a storage device (i.e. a hard disk) in
which data used for processing and software are stored, an
input/output unit and a communication control unit (CCU)
etc.

To the input/output unit, input devices such as a keyboard
or a mouse and output devices such as a display or a printer
may be connected fitly. The communication control unit is a
unit such as a modem or a network card that functions to
communicate with other computers via a network.

In the storage device, software including an operating sys-
tem (OS) and a middleware (a content delivery program) etc.
have been installed. Data of content to be delivered is also
stored in the storage device. In addition, database 19 in which
information on each information processing terminal is reg-
istered is created in the storage device. Furthermore, a control
table is stored in the storage device. In the control table,
resource conditions and QoS control information generated
for each resource condition are registered in such a way that
the resource conditions and the corresponding QoS control
information are related to each other.

The processing unit realizes function of receiving means
13, generating means 14, modification means 15 and delivery
means 16 by executing processing in accordance with the
aforementioned content delivery program.

Functioning as the receiving means 13, the processing unit
receives information (including resource condition etc.) from
the information processing terminal 2 via the communication
control unit, performs authentication, and registers the infor-
mation received from the information processing terminal in
the database.

Functioning as the generating means 14, the processing unit
generates QoS control information based on the resource
condition received from the information processing terminal.

Functioning as the modification means 15, the processing
unit modifies the content corresponding to a delivery request
in accordance with the aforementioned resource condition. In
addition, the processing unit adds the QoS control informa-
tion based on the resource condition to the aforementioned
content.

Functioning as the delivery means 16, the processing unit
delivers the content to which the QoS control information is
added, through the communication control unit.

§2 Information Processing Terminal

The information processing terminal 2 is a general com-
puter equipped with a processing unit including a CPU (cen-
tral processing unit) and a main memory etc., a storage device
(i.e. a hard disk) in which data used for processing and soft-
ware are stored, an input/output unit and a communication
control unit (CCU) etc.

To the input/output unit, input devices such as a keyboard
or a mouse and output devices such as a display or a printer
may be connected fitly.
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The communication control unit is a unit such as a modem
or a network card that functions to communicate with other
computers via a network.

In the storage device, software including an operating sys-
tem (OS) and a middleware (a QoS control program) etc. have
been installed.

The processing unit realizes functions of extraction means
11, transmitting means 12, receiving means 17 and execution
means 18 by executing processing in accordance with the
QoS control program.

Functioning as the extraction means 11, the processing unit
extracts resource condition including the processing power
(or the speed) of the CPU in the information processing
terminal, the percentage of the processing amount (or the
percentage of CPU usage) in the CPU that the active task (s)
occupy, the free space of the memory and the free space of the
storage device etc.

Functioning as the transmitting means 12, the processing
unit transmits the aforementioned resource condition and/or a
delivery request for content to the content server 1.

The extraction and the transmission of the resource condi-
tion may be performed periodically or at a predetermined
timing. Alternatively, they may be performed when a change
in the resource condition occurs.

Functioning as the receiving means 17, the processing unit
receives the content to which the QoS control information is
added from the content server.

Functioning as the execution means 18, the processing unit
executes the aforementioned content. For example, in the
case that the content is streaming data of motion picture or
music, the processing unit reproduces the data in real time. In
the case that the content is a computer program, the process-
ing unit installs and executes that program. In doing so, the
execution means executes the content in accordance with the
QoS control information.

§3 Content Delivery Method

Next, a method of content delivery executed by the afore-
mentioned content delivery system, namely by the content
server 1 and the information processing unit 2, will be
described.

FIG. 2 is a chart illustrating steps of a process executed by
the information processing terminal 2 in accordance with the
QoS control program. FIG. 3 is a chart illustrating steps of a
process executed by the content server 1 in accordance with
the content delivery program.

With the function of the extraction means 11, the informa-
tion processing terminal 2 extracts the processing power of
the CPU, the memory size and the free space of the storage
device etc. as the resource condition just after activation (i.e.
the best resource condition) (step 1, which will be abbreviated
as S1 and so on).

In addition, with the function of the extraction means 11,
the information processing terminal 2 extracts resource con-
dition including the CPU usage, the free space of the memory
and the free space of the storage device etc. at predetermined
intervals. Since the resource condition varies when another
task is executed or data is stored after the activation, it is
checked at predetermined time intervals and regarded as the
worst resource condition (S2).

The information processing terminal 2 checks whether or
not a delivery request has been made (S3). If a delivery
request has not been made, the process returns to step 2 to wait
until a delivery request is made.

When a user enters designation of content that he or she
requests to deliver through the input unit of the information
processing terminal, the information processing terminal 2
determines that a delivery request is made and transmits the
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6

best resource condition and the worst resource condition
together with the delivery request to the content server 1 (S4).

On the other hand, the content server 1 receives the delivery
request with the function of the receiving means 13 and
performs authentication (S21) as shown in FIG. 3.

If the authentication is successful, the content server 1
generates, with the function of the generating means 14, QoS
control information based on the resource information. The
QoS control information is information that enables appro-
priate execution of the content in accordance with resource
condition of the terminal. In this embodiment, the QoS con-
trol information that corresponds to the received resource
condition is picked up from the control table 20 and used as
the QoS control information.

FIG. 5 illustrates the control table 20 in which resource
conditions and QoS control information generated for each
resource condition are registered in such a way that the
resource conditions and the corresponding QoS control infor-
mation are related to each other. In the example shown in FI1G.
5, there is generated control information that causes the
streaming data to be executed without dropping any frame
when the CPU usage is less than 10%, while dropping (or
skipping) one frame per every four frames when the CPU
usage is equal to or more than 10% and less than 80%, and
dropping one frame per every two frames when the CPU
usage is equal to or more than 80% (S22).

Then, the content server 1 determines whether the
requested content is streaming data or not (S23).

Inthe case of streaming data, since it is necessary to deliver
the data in real time, modification based on the QoS control
information is performed by the content server 1. For
example, motion picture data is thinned based on the QoS
control to provide content with an appropriate information
amount (S24).

On the other hand, in the case of non-streaming data, the
QoS control information is added to the content. For example,
as shown in FI1G. 4, packet numbers to be downloaded into the
terminal or packet dropping condition is designated in the
header portion (S25).

With the function of delivery means 16, the content server
1 delivers the content that has been modified as described
above or the content to which the QoS control information has
been added, to the information processing terminal 2 (S26).

The information processing terminal 2 receives the content
delivered from the content server 1 with the function of the
receiving means 17 (S4), and executes that content with the
function of the execution means 18 (S5). In the case that QoS
information is added to the content, the information process-
ing terminal 2 executes the content with the execution means
18 based on the QoS control information. For example, in the
case that the packet numbers to be downloaded into the ter-
minal or the packet dropping condition is designated in the
header portion as shown in F1G. 4, the information processing
terminal 2 downloads and executes the packets that corre-
spond these packet numbers or meet the packed dropping
condition.

The information processing terminal 2 extracts the
resource condition periodically and/or at predetermined
intervals even during the execution of the content.

Having received this resource condition, the content server
1 executes the aforementioned step 22 to step 26 to deliver the
content that matches the resource condition.

As per the above, in this embodiment, dynamically chang-
ing resource condition of the information processing terminal
to be controlled is fed back to the content delivery process in
real time, so that appropriate delivery of content is made
possible.
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<Embodiment 2>

What is different in this embodiment from the above-de-
scribed embodiment 1 is that a QoS control program is sent to
an information processing terminal that does not have a QoS
control program, and the other features are the same as in
embodiment 1. Hence, the same reference signs are used for
the elements same as those in the above-described embodi-
ment 1 to omit redundant descriptions.

FIG. 6 shows the basic structure of a content delivery
system according to this embodiment.

In the content server 1', the processing unit realizes func-
tion of detection means 22 and program delivery means 23 in
addition to the above-mentioned functions by executing pro-
cessing in accordance with the content delivery program.

Functioning as the detection means 22, the processing unit
detects whether or not a QoS control program is stored in the
information processing terminal 2'.

If it is found as a result of the above detection that a QoS
control program is not stored in the information processing
terminal, the processing unit functions as transmitting means
to transmit a QoS control program 24 to the information
processing terminal.

In connection with this, in the storage device of the content
server 1', the QoS control program to be transmitted to the
information processing terminal 2' is stored.

On the other hand, the information processing terminal 2'is
a general computer equipped with a processing unit including
a CPU and a main memory etc., a storage device (i.e. a hard
disk) in which data used for processing and software are
stored, an input/output unit and a communication control unit
etc.

The information processing terminal 2' is equipped with
general communication means such as a web browser, means
for transmitting a request for content delivery to the content
server 1' and means for receiving and executing a program
from the content server 1'.

FIG. 7 illustrates steps of a process executed by the content
server 1' in accordance with the content delivery program.

Firstly, the content server 1' performs detection of a content
delivery request from the information processing terminal 2'
to determine whether or not the delivery request is present and
waits until the delivery request is made (S31, S32).

When the content server 1' receives the delivery request,
the content server 1' identifies, with the function of the detec-
tion means, the information processing terminal 2' based on
the MAC address or the user ID etc. of the terminal 2' from
which the delivery request originates, and if information on
that terminal 2' is stored in the database, the contents server 1'
detects that the QoS control program is stored in the terminal
2', and if, on the contrary, information on that terminal 2' is
not, stored in the database, the content server 1' detects that
the QoS control program is not stored in the terminal 2' (S33).

In the case that the QoS control program is not stored in the
information processing terminal 2', the content server 1' send
the QoS control program 24 stored in the storing device to the
aforementioned information processing terminal 2' (S34)

Then, the content server 1' send a message for giving infor-
mation on charging to confirm whether the charging is accept-
able to the user or not. Ifthe user accepts the charging and the
content server 1' receives a signal indicating acceptance of the
charging from the terminal 2, the contents server 1' executes
the steps same as those illustrated in FIG. 3 (S35)

On the other hand, the information processing terminal 2',
which has received the QoS control program, realizes the
functions of the extraction means 11, the transmitting means
12, the receiving means 12 and the execution means 18 by the
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8

processing according to the QoS control program to executes
the steps same as those illustrated in FIG. 2.

In this way, it is possible to deliver appropriate content that
accommodates variations in the resource condition even to an
information processing terminal that does not have a QoS
control program.

As per the above, thanks to the present invention, delivery
of appropriate content that accommodates variations in the
resource condition is made possible.

What is claimed is:

1. A content delivery system comprising a content server
and an information processing terminal that are connected via
a network,

wherein the content server includes:

a receiving device receiving a delivery request from the
information processing terminal and a variable
resource condition of the information processing ter-
minal which changes during operation;

a modification device modifying content corresponding
to the delivery request in accordance with the variable
resource condition; and

a delivery device delivering the content,

the information processing terminal includes:
an extraction device extracting the variable resource

condition, that dynamically changes by an informa-
tion processing of the information processing termi-
nal, the extraction device extracting the variable
resource condition at predetermined intervals, or
when a change in variable resource condition occurs;

a transmitting device transmitting the variable resource
condition and/or a content delivery request to the con-
tent server;

a receiving device receiving the content delivered from
the content server; and

an execution device executing the content,

wherein the variable resource condition is CPU utilization
provided in the information processing terminal and
which is used for the information processing of the infor-
mation processing terminal,

and the content server further includes:

a detecting device which detects whether or not the infor-
mation processing terminal has a QoS control program
for causing a processing unit of the information process-
ing terminal to execute functions of the extraction
device, the transmitting device, the receiving device and
the execution device; and

a program delivery device which sends the QoS control
program to the information processing terminal, when
the information processing terminal does not have the
QoS control program.

2. The content delivery system according to claim 1,
wherein the receiving device of the information processing
terminal receives the content to which a QoS control infor-
mation is added, and the execution device executes the con-
tent based on the QoS control information.

3. The content delivery system according to claim 1,
wherein the variable resource condition of the information
processing terminal transmitted by the transmitting device
includes at least a first variable resource condition of the
information processing terminal just after the information
processing terminal is activated and a second variable
resource condition of the information processing terminal as
other tasks are being processed by the information processing
terminal.

4. The content delivery system according to claim 3,
wherein the receiving device receives the content to which
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QoS control information is added, and the execution device
executes the content based on the QoS control information.
5. The content delivery system of claim 1, wherein the
modification device modifies the content in accordance with
the variable resource condition by (i) for streaming content,
reducing the content data amount, and (i) for non-streaming
content, adding control information to the content data.
6. The content delivery system according to claim 1,
wherein
the modification device partly drops the content on the
basis of the CPU usage or adds to the content, QoS
control information which indicates to partly drop the
content on the basis of the CPU usage, and
the delivery device delivers to the information processing
terminal, the partly dropped content or the content to
which the QoS control information was added.
7. A content delivery method implemented by a content
server and an information processing terminal that are con-
nected via a network,
the content server executing:
receiving a delivery request from an information pro-
cessing terminal;

receiving a variable resource condition of the informa-
tion processing terminal of the information process-
ing terminal, wherein the variable resource condition
changes during operation;

modifying content corresponding to the delivery request
in accordance with the variable resource condition;
and

delivering the content;

information processing terminal executing:

extracting the variable resource condition that dynami-
cally changes during operation of the information
processing terminal, of the information processing
terminal at predetermined intervals, at a predeter-
mined timing, or when a change in variable resource
condition occurs;

transmitting the variable resource condition and/or a
content delivery request to the content server;

receiving the content delivered from the content server;
and

executing the content,

wherein the variable resource condition is CPU utilization
provided in the information processing terminal and
which is used for the information processing of the infor-
mation processing terminal; and

the content server further executing:

a detecting device which detects whether or not the infor-
mation processing terminal has a QoS control program
for causing a processing unit of the information process-
ing terminal to execute functions of the extraction
device, the transmitting device, the receiving device and
the execution device; and

a program delivery device which sends the QoS control
program to the information processing terminal when
the information processing terminal does not have the
QoS control program.
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8. The content delivery method according to claim 7,
wherein the variable resource condition of the information
processing terminal includes at least a first variable resource
condition of the information processing terminal just after the
information processing terminal is activated and a second
variable resource condition of the information processing
terminal as other tasks are being processed by the information
processing terminal.

9. The content delivery method of claim 7, wherein modi-
fying content in accordance with the variable resource con-
dition comprises: (i) for streaming content, reducing the con-
tent data amount, and (ii) for non-streaming content, adding
control information to the content data.

10. A content server, comprising:

a receiving device receiving a delivery request from an
information processing terminal and a variable resource
condition of that terminal that dynamically changes dur-
ing operation of the information processing terminal, the
extraction device extracting the variable resource con-
dition at predetermined intervals, at a predetermined
timing, or when a change in variable resource condition
occurs;

a modification device modifying content corresponding to
the delivery request in accordance with the variable
resource condition; and

a delivery device delivering the content,

wherein the information processing terminal includes:
an extraction device extracting the variable resource

condition;

a transmitting device transmitting the variable resource
condition and/or a content delivery request to the con-
tent server;

a receiving device receiving the content delivered from
the content server; and

an execution device executing the content,

wherein the variable resource condition is CPU utilization
provided in the information processing terminal and
which is used for the information processing of the infor-
mation processing terminal,

wherein the content server further includes:

a detecting device which detects whether or not the infor-
mation processing terminal has a QoS control program
for causing a processing unit of the information process-
ing terminal to execute functions of the extraction
device, the transmitting device, the receiving device and
the execution device; and

a program delivery device which sends the QoS control
program to the information processing terminal, when
the information processing terminal does not have the
QoS control program.

11. The content server of claim 10, wherein the modifica-
tion device modifies the content in accordance with the vari-
able resource condition by (i) for streaming content, reducing
the content data amount, and (ii) for non-streaming content,
adding control information to the content data.
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